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mH: 2003/10/27 
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%^ «a^>: 2003/10/27 

[^^^^] 

^ >Hl^(serine) -^-R- ^2fl -B-^^V* 3E^^>^ ^^^B] ^ 

n^i ^^^j:^ -B-^^>» i^^>^ ^^^Ei^ i^'H^^* wi]*y=*>ji, ois.-^Ei 

^^-^^^ s^^m -^^^m ^-B-^m -^^Hl ^B^^ 

^ tfl^^^ ol-g-tb >H1€ ^2fl ^^^], ^tfl ^«J?^ >^S>a:^o)l ole^ A] 

37fl ^^A]^ =^ ^2fl ^^-^^^ *J=^Al^l^cfl m 

£ 4b 

tfl^^, Al>iE)l<y ^A^Ji^i -B-^>^KcysK), M]^ 
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%^ *^^}: 2003/10/27 

^l^^l^ ^^^Juih -B-^^># <^l-g-^ ^^^^ ^l^'S"^ {Process for 

Preparing Serine-rich Protein Employing Cysteine Synthetase(cysK)} 



S. 2^ pAC104CysK^ ^^^} 

S. 3-B: pEDIL-12p40Sl -B-^^V 

J£ 4a^ ^^* -^|^*>^ ^1)^^ cfl^5- BL21(DE3)(pED0b5)^ «fl*a=>«^T, wfl '^J^] :?><^ 

BL21(DE3)(pEIX)b5)(pAC104CysK)^ «1)*a=>«'l, «fl ?><H1 ^ 
£ 5a^ cfl^^ <^>Pli^^ S^^wll- i^-E^-ifl^ 3.eflso]t:f. 

£. 5d^ ^e^^^ 12 P^^^ <iHi^^ S^^wl* M-Bl-tfl^ ZLEflHolcf. 
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#^ ^>^>: 2003/10/27 

£ 6a^ 12 P^l^^ ^S<i3^>^ ;«flS^ cfl^^ BL21(DE3)(pEDIL-12p4G)fi1 

BL21(DE3)(pEDIL-12p40)(pAC104eysK)^ «fl''<f^l . >Hl5.^:£, 'Hl^L:?! 

[^^^ 

<12> ^ Aj^Bllol ^>^^jLJi -B-^^V^- <^l-§-t!: ^1 ^(serine) ^-^ 

i^ofl ^ojcf. ^ ui^^l^o.^, ^ A-fl^ ^-f- s^efl ^«^^o^^^^>^ 3£ 

f-*>^ ^^^E) ^ Al^^EllOl ^A^JL^ -fr^^>» i^^^ ^^^ElS. ^^^^^a 

<i3> tfl^^^ iqefl ^ AjA].^ ^sfl 7>^ ^''V-S-sl^ . ^112: 

^ 7l#* <5l-§-t!: ^ElJJll^(interferon), ^e]^^ 2(interleukin 2), 
^V^^^Xcolony-stimulating factor), J:s.^(growth hormone), ^^^^ 

insulin-like growth factor), 91^] -n-^fl <&-T-^(human serum 
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^^ ^^>: 2003/10/27 
albumin)2l- ^^^^ ^]2iO\] ^-^-^^ 9X^. atb, tfl^^ vfloilA^ i2l2fl^«-^^fi1 

^^Al>i^cl 7^5] Jl ^t^C^S: Weickert et al . . Curr. Opin. Biotechnol., 
7:494-499, 1996) 

<i4> ZLEIM-. ^12:^^^ ^^^]^]y] «^l-g-i^^ 

^^1 ^7] ^^^], o]^ ^^^y^^ ^^^o] :^]^S\JL $Zo.uj.. ^Cf^ ^Jl» Tl^^l ^ 

<16> o]6\] ^^^^>#^ cfl^^<HH ^2fl ^«-^^^ ^12:^ ^ 

>H1^ iq2fl^«4^# *a-^S|-*>^ -B-^^>Sq- tfl^^ -B-Efl Al^^jol -^^>^K 

crs^^ -g-AHl Afl^ ^-¥-^211 ^^A^^ ^ Si-g-* 
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^^ ^;^>: 2003/10/27 

<17> ^ ^Tgo^ ^^^^^ Sqefl -^^;^>^ 5L^§>^ ;c|l^^ ^B^fiV A] 

itfl^ ^^^Jl4i -^^Mcys^^ ^^^}^ ^flS^ n^S. ^^^^^ n] 

AS^^ ^m^}^, <^1S.^E1 ^^s>^ 5qsfl "J-*^^ ^1^^>^ ^<^14. 

<18> ^ ^^S] Al^Eflol ^A^jLdt -a-^:^V» *^1-§-t!- 

cr5ir-^^^>« i^^m ^fl^^ ^efl ^^-^^^ s^^vfe -a-^^>» ^-H-^m 

-^A]oll ^^oji^^, ^flS^ nl^^l-^ Wfl<^^^>i, ^Sfl cj. 

iqefl ^^^^ ^^^(serine-rich proteins)* A>-g- 

^o] w>^al^>ji, ^^(leptin) 12 p ^Itl (inter leukin 12 p chain)* 

<19> ol^>, ^ ^T^^ O.^ '^^«>7lS. ^tZf. 

<20> ul;^^^ ^ ^^<^lAi A>-g-t!: -g-cH^ Cf^2f ^o] :^^^'^t^. ^ ^^o\]^^ '^^ 0> 

ri\hz.^ ^^^(specific amino acid rich protein) * ^^l tfl^^ifl 6>oli^AV 

^^^(^3:: Koonin et al . , in Escherichia coJi and Salmonella-' Cellular and 
Molecular Biol ogyie^s, Neidhardt, FX, et al.) American Society for Microbiology, 
Washington. DC. 1432-1457. 1996)<H1 o>n]icAi:o] ^^^* ^^Itb^^f. 
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#^ ^^>: 2003/10/27 
. «i» 1-<H. '4^^-¥-^«-^^(serine-rich protein)'^ <^Hi^<:l: 10% 

<2i> ^:^77}^] ^:^\^ ^^aeptin)3q- ^-^ cfl^J-5<^l 

>H -B-^^> ^112:^ ^-f<^m, cfl^^^ wil'y=. ^fl^ 

^^-H^H. ^€^1 ^^^^ tfl^^S^ tfl^$o.s^Bl 

^;^lofl o:\^}c^ ^^o] ;*llS^tq-. olnfl, ^eJo^ tfl 

Jl^^S. «fl<?}=*>^ tfl;^^ ifl«>flA^ o>nli^AVo^ ^A^rflA>7> ^;Hl£|7l nfl^tl ^-^ 

S. 'S^;^ 5Zt+(^2:: Jeong and Lee, Appl. Environ. Microbiol., 65:3027-3032, 
1999) . 

<22> ^ ^1-1-^ ^V7l ^^^^ ^ «B ^1 S^^^ A] 71 7l ^ 

■6-^^!-^^ ^^Ai^ nfl je-cf, ^ilfi ^^^^ ^^^m ^ ^91 

^ ^V<Hl7ll ^<H^i ^>^^ 
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m■^ 'S^}: 2003/10/27 



BL21(DE3)(pEIX)b5)* JL^^S. vi^'Q^t}7] ^3)- cj-a^^ 2^}-^ 
^ <5l^*><^ HlJil^>^c|-(^2:: Hochstrasser et al . , Anal . Biochem. , 173:424-435, 
1988; Han et al . , J. Bacteriol., 183:301-308 , 2001): ^■. tfl^^ BL21(DE3)(pEIX)b5) 
* ^7] tifl o] ^ofl , ^ ^ -^iEsrl-JL till ^d^^V'S^i , <=>]^^ 

^V^^^ ^^^S. ol^^ fl1)<g=^# 2^ Mfl<a=#^ 4TC<^1>H eOOOrpm^S. 

5^ , ^^^>Jli 500;^^ ^5]^ ^^-g-«3n(RCl 3mM, KH2PO4 

l.SmM, NaCl 68mM , NaH2P04 9mM)-^^ <^]^ , 200/d TE ^^-g-^(Tris-HCl 

lOmM, EDTA lmM)<^1- ^^*>J1, 3,-%-^ s^^7]S. ^^^r 4^^^; 4Vo\]^i 12.000rpm-^ 

s. 10^ -S^^el^V^-^T^. ?ls^m i=f^. -2or<Hi :e.^*> 

^wl^ ^ X\s. 200;tzg* lEF ^^^^^(urea 9M , CHAPS 0.5%(w/v), DTT lOmM, 
Bio-lyte pH 3-10 0:2%(w/v), bromophenol blue 0.001%(w/v)) 340fd<=]] ^^^]9]jL, 17cm 
:iiH^(ReadyStrip™ IPG Strips pH 3-10, Bio-Rad Laboratories Inc., USA)<^1 t\. 
^, 20°CS^<HW i2Al^V -^oi- -.s^Al^lji, ^^'^(isoelectricfocusing)* 
^^t:f. ZLBl rf^, Kurea 6M, SDS 2%(w/v), Tris-HCKpH 

8.8) 0.375M, glycerol 20%(v/v), DTT 130inM)<Hl ^ 15^:^ ^^*>^>H ^^Itb 
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#^ 'U^}: 2003/10/27 

^1 ^#-8-^ iKurea 6M. SDS 2%(w/v). Tris-HGKpH 8:8) 0.375M, glycerol 

20%(v/v), iodoacetamide 135mM, bromophenol blue 3.5M)<=fl ^ 15 ^^^^S^H ^^1 

*>5ij5.i^. .fiH^^ SDS^<H1 ^^V^oil sqtb ^3^1- ^^^V^i:f. 

<27> 27^}^ ^ 7lS.(silver staining kit, Amersham Biosciences, Uppsala, 

Sweden)^. 'g'^3r>5|ui, c]^}^ ^f^^flt] (GS710 Calibrated Imaging Densitometer, 

Bio-Rad Laboratories Inc., USA)S. ^:^f^^^}3^3.^ , Melanie M(Bio-Rad Laboratories 
Inc.. USA) 4iHH^-ll<HS- ^^^V^^. ^tb, -^^^ 2^>^ 

^^«1-<^ i=f^. :^2i^ ^, H^^^ 37*0 

o^l^l 8^1^ ^^^1^1^. (Voyager™ Biospectrometry, 

Perseptive Biosystems Inc., USA)^ <^l^^^i ^fl ^E^-ol^^o^ ^y^}^ 

^l^*>^i=1-. ^ AlS.5]^l^^-^3l-# MALDI-T0F MS(Matrix Assisted Laser 
Desorption/Ionization Time of Flight mass spectrometer) ^'^^i^'^l ^ 

i^A>o^ -^^^^^ till<y=^7l^ tifl^cJ^^ Wfl"y=^7lS] JL^S. tifl^^^^ «1 

<28> ZL ^a)-, Jl^£ wr<>^<^l>H^ 71^ S.€r <^}^]h^^ <^^l5]31 ^^^^ ^ 

oXS^v^. ol-Dli^A]. ^6\]A] >Hlfl^lofl (CysK, GlyA)<^l ^ 

^ 3]-^ ^S^"^] ^^^1 GlyA^ 2. Still, CysK^ 2 .S^-^^.^'^^i 

S. 1). ^11 <^>^li^'a: ^^^^S.7> 3)-^^5<+<^l 

ol-Dli^Aj. t^X[^ ^.^x\7]7] ^^}<^, o] :^s.<=]] 9X<^^'\ CysK 
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%^ *a^>: 2003/10/27 

<29> ^Alojl 2 : cysK-^^^lW: SSJtb ^E^^:.v]^si] 

<30> CysK ^^^^ ^^^>7l ^112:^ 1-21-^ B]:^ pAC104CysK* cf^s]- ^o] ^^j^]- 

^^-1. tfl^^ BL21(DE3) ^^^S. ^JL, ^^o]u\ i: 5- -gc gaattc 

atgagtaagatttttgaagataa-3'(>H^^5: 1)^ 2: 5' -gc eaattc 

tatatactgttgcaattctttctc-3'(>H'i^^ 2)* >«.>-g-3l-<^ #^JL4i<aifl«>-§-^ n^^^lSX^. 
^]^, ^ ^^^(denaturation)^ 95°C<^H 5^:^ ls\ ^^^y^JL, o]^ ^ wj^ ^ 

95r<^l>H 502:^, JiL^(annealing)^ 55r<HlAi l^^, ^^(extention)^ 72'C«^1>H 
1^ 30^?V 30S) «V^2r]-j7, o]^ 72X:<=>\]^^ ^>^m- 1 

<3i> ols^El c>^sjr -^^^>» ;^lt!:iL:5i EccRl^S. ^^^JL, gntn04 ^S-S-^i 

Peekhaus and Conway, J. Bacteriol., 180:1777-1785, 1998)» 7>^ 
pl0499A(^S: Park et al., FEMS Microbiol. Lett., 214:217-222, 2002)^ ^'^^^ . 
Ji4i >a-^J^>«^ #e1-^Bl:E. pl04CysKl- ^^^5Dl^. ^]^, 4^^^ 

>lltbJL^ EcoJN^ Scales. ^1^3l4i Ecoms. ^^^^^dziXi]^ 

pACYC184«^l #^^5>ji. o]^ tfl^^ XLl-blue«ll l-eV^^lJE. 
pAC104CysK^ ^l^sj-^cf (^2:: £2). . 

<32> 3 : '^^^^ 12 p -e-^^>» ^flS^ #e1->it^l:^s1 
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^;^>: 2003/10/27 



<33> 12 p ^-^K inter! eukin 12 P chain, IL-12p40) ^^^^ ^^*>7l^*> 

^ d].efl<4 :^o] 7^^^ ^S^^^n]^ pEDIL-12p40* ^^1 -B-2fl 

P ^1^ -n-^^Vl- i^tb 1-21-^1^1^ pUC18/p40* o.^ 3r>ji, 3: 
5'-ggctagcatia2lgatatgggaactgaagaaagat-3'('^i*i^S 3)3!\r 4: 5'-gccfigatcc 

ttattaactgcagggcacaga-3' (>H'i^^ 4)» >««>-8-*><^ ^^JL:li<a^^-S-^ 25^- ^ 

^tb «<}-^-2.^ ^^srH IL-12p40 -B-^^Vl- n^^^V^, -^^^imr^ms.^ Adel^ 

Baaiffl^S. ^^^^1(^2:: Jeong and Lee, Appl. Environ. Microbiol., 

65:3027-3032, 1999)ol1 ^;^b^>^ ^^S.^ Ndel^ Bamffl^ ^.^M ^B^^^n]^. 
pEDIL-12p40^ S. 3). 

<34> ^aHI 4 : cysK^^]^^ ^l^^ofl ^tb ^^1 -R-sfl ^S^i]: 

<35> >y-7l ^A]c^l 2<^l^i l-e)-^^Dl:E. pAC104CysKSl- ^^fls^ ^h^- 

^itijH. pED0b5(^S: Jeong and Lee, Appl. Environ. Microbiol. 65 , 3027-3032, 1999) 
S. -S-^Hl tfl^^ BL21(DE3)« ^^^^^^l^'^-'l tJl^^ BL21(DE3)(pED0b5)(pAC104eysK)^ 

l-el-::fiDl= pEDObS cfl^^ BL21(DE3)(pED0b5)^- -g-^^ tb 2i:^^ 
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#^ ^:^>: 2003/10/27 

^7] ^^^^^ ^ tfl;^^^ lOg/L^ iS.'S-* ^71-^ lOmLSl R/2 tifl^^l (KH2PO4 
6.75g/L. (NH4)2HP04 2g/L, a1h = ^ 0.85g/L. t^l^^^ -g-^(HCl 5M. FeS04- 7H2O lOg/L, 
CaCl2 2g/L, ZnS04-7H20 2.2g/L, MnS04- 5H2O 0.54g/L, CuS04- 5H2O Ig/L, (NH4)Mo7024- 4H2O 
O.lg/L. Na2B407- IOH2O 0.02g/L), SmL/L, MgS04- 7H2O 0.7g/L)<^l ^^^fJl, 37t:<^l>H 8^1 
^ Hfl'a=t!-^, <^11- A] lOg/L^ JLS.^^ 200mL^ R/2 ufl^lofl 37 1: 

<^l^i 8^1^ ^91 tifl'^f^l-^^-. ol<H. R/2 Hfl:^l«Hl>H ^fl^^ cfl^^ 200mL* lOg/L 

i^t!: 1.8LS1 R/2 tifl^1<^l 37°C, pH 6.88S. -B-^l^V^^i, S.S.^ 

700g/L3l- MgS04-7H20 20g/L^ ^^7^^^ ^^^^^ Bll<a:*>^i:f . olx4|, 7]^ 

pH ^^<^] t<:)-el->H^#Sl^c-|l, wflv^lvfl pH7> 6.880]^^ afl ^^7l^^ol 
lOmL/min^ ^jL7lifl5l 5L3£^ ■^£7> 0.7g/L<^l >c>^ ^^5]^ 

«fl^l;ifl -g-^<:l-4i^(D0)^ 40%^ -B-^lSl£-^ ^7] ^ ^^>a-^7> >^>-^ S^3£lo1 ^ 
^^SlSic}-. all<3=^ Hfl*3=#^ eOOnm J^^oil^i ^^tb ^«h^£(O.D. )7> 30 

^ ^. ImM^l IPTG(isopropyl-p-thiogalactoside)* ^7>s:M -R- 
S^^i:!-. Mll<a=<^ #e1-^i^l^sl <a:^^^ ^«fl. 100 mg/L^ •ga^-g 

30 mg/L^ ^>-§-^^4. 

^<J=-i-* ^^^£(0.D.) 57> 'a^^VTil 31^s:>i:^, rc^]M 6000rptn-^^ 5^ ^^^V 

•S^^e1*><^ T^^Bl-ul, ^7l TE €-f^-8-^(Tris-HCl lOmM. EDTA 

ImM) 200fd<^] E^-^, ^^1^ ^^H, 12% SDS-PAGEl- -^^s^>^cf(;^2:: i£ 

4a. £ 4b). iE 4a^ tfl^^^ tifl^^^^l, wfl ^ofl o)-^ ^S.^^, M]^:^^^^ ^ 
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%^ "a^^V: 2003/10/27 
BL21(DE3)(pED0b5)(pAC104CysK)Sl ^'=>^^] , ^ 

O)^ M]S.:^^^^^ (A)^ uJ-Bfi^cl-. £ 4aollAi 

^^^-^S. ^^^m <^]^ 8^]^<=>] ^Bisl 

^i^l^lofl £^*>J1, o]s.^B] ^Sl^^o] 0.457 g/L-h«Hl «a: ^ ^ 

^. £ 4b^]M ^^o]^ ^X]6\] ^^Al^ -B-:£ :f 2Al:?]:^oii ^cfl^jtofl 

S^^V^i-^^, ol^^Ei^ls^^o]. 1.56 g/L-hofl ^^^/y: ^ 9X^^. 

<38> ^^^o,s., cj^si- -6-^:^> ^s-ar^v^ ^ 

<39> -^aHI 5 : cysJ^^l^M Ali^J<^l M]^ 



«H ^^>^. tfl^5 ^fl S^^^ ^^(leucine)«^l 

10.5%, '^el-\d(alanine)<5l 9.6%S 7>^ ^o] ^>^lsr>:[i, ^^o] 5 ;6%o]i^(%2^: s. 

5a, S. 5b. £ 5c, £ 5d). S. 5a ifl^l £ 5d^ ^]^^}^] ^^1^ <5>til2i^>a: ^ 

M-Bl-xfl^ :3.Bfl^s>H , £ 5a^ tfl^^ c»].Diii>y: S^^wm M-^^^. £ 

5b^ ^flsl <i>Pli^>a: S^^BIS M-Bl-tfltJ^, :£ o>ti]i^AV 2:^^h11- v+El-vfl 

^, £ 5d^ ^Ei^fl 12 P^ltl^ ^A^«l# X^TBJ^^t^. 

S. 5b«HlA-1 ^^o], ^EJ ^^^^ ^-^ ^fl ^fl^ 

2:A^<^1 11.6%S. ^-^^^l .H]^ 0>pli:.A]-^ ^^t}3l ^Cf. £ SC^I^^i , ^ 4 
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"a^V: 2003/10/27 

^ ^^^tl ^^1 -n-sfl -S-^M :^>^^^>(human granulocyte-colony stimulating 

factor. hG-CSF)^ >Hm<^l 8.2*5. ^fl ^^^^^ «i>tilic:>a: 3^^^ 

^A}^ 19%, i2%s. 7>^ ^>^itb^-. £ 5d<^lAi ^ 

"g-^^ ^El^?! 12 p ^1^^ ^^^] 11.1%«H1 

^ ^^^7l ^frH. hG-CSFi4 S. ^n^s. 91^^^ 

12 p ^1^* cfl^^^S. ^<at!: "^'^^ ^^^V<^, ^^-^^^ ^S<i^>^cf(%2:: Jeong and 
Lee, Protein Expr. Purif., 23:311-318, 2001). 
<43> hG-CSFS^ yi^, cys^^^^}^ -^^Hl ^^^l^l^l Uo}^, ^]^(3M^)<=^] ^ 

cfl ^^-^^ ^S^^oll :£^^>7l xifl^ofl, ^AHl 4^ :^3^9\. ^A}^ ^o]^ ^ o^o^ 

-B-A>^ ^7>Jl3|-# ^ 9X9X^(^^-- £ 6a, £ 6b). 

<44> iE 6a^ 12 p^l^* ^3^3^>^ TflS^ cfl^^ BL21(DE3>(pEDIL-12p40)fil 

ZLEflHc^lJi, £ 6bfe 12 p^l^^ ^^^ar^VJL, cysK-^^^}^ -^^l^^^l^]^ ;^fl 

tfl^^ BL21(DE3)(pEDIL-12p40)(pAC104CysK)^ «fl'y=^l, «fl*3=>^l^oll 

^ ^Hfl '^J^^ M-Bfifl^ ZLEflS^A-l, (B)^ ^ilis] 

M-B^vflJi, (O)^ ^HIMS^^* M-H^-iflT^, (A)^ 91^^^ 12 p^l^^ 

*a=* M-Bl-'^cf . s. 6a<HlAi :e.^ol, 3o|]Ai ^]:^^ pEDIL-12p40^ A>-g-c:>^ 

^^■^ Al^oflAi oiE^^^ 12 p^l^Sl ^^^o] ^tfl^loi] :£^^]-<^ ^cfl^^^l 0.090 
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#^ "a^V: 2003/10/27 

g/L h<a^ <^ ^ 9X9i^^, S. Gb^il^i ^^<^1. ^^Hl 2ofl>H pAC104CysKfil- ^a] 

3<^1>H pEDIL-12p40^ ^>-g-^^ ^Alofl ^B]^ 

^ 12 p ^l-a* ^S^t!: ^-f . ^^-B-:£ 2 ^ofl ^cfl^^(0.349 g/L- h)5. ^b]^^ 

<45> ^^^o.^., cysK^^:^} ^^l^^ofl fi^tfl z^]^ ^«4^^ ^3^*^ ^ 

<46> o]^o_s. ^ xfl-g-21 s.^^ 7l^^o|^ tt^^ 

^1^^ 7>^ xHlTfl 9X'^^^^ '^]^^ ^^1^ ^^1 w>^^t!:^AlEfl<y=<y ^^l^, o] 

o\] ^ ^^7> ^m^^ ^O] 0>ia <^1S-Ai, Al>.EflOl 

■-S-^t!: Jl4^ 7V;?^# ^ ^<a^l ^^1-21 7>^ ;^Hl7]l ^^^^i t.}^^ ^o] 

^. o^-el-^i. ^ ^^2] ^^^^ n^^si] ^7>l-<^ si^>c^ 

<47> ol^^oflA^ ^TgB>ji <a^^^^ol, ^1^^ ^HlfKserine) ^-R- ^efl 

-fi-^>^>l- i^*>^ ^^^B) ^ Al^iEfloi ^a^Jl4i -B-^^m ^^^Bls. 
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^^^«r€ °1^<S«^ flfl***!-^. ois.-^Bl ^ilfl ^-^ iqefl ^Is^m «<J-'S^ 

^^tq-. ^ ^T^s] Ai^Eiioi -B-^^>* o]^^ ^^^s] >tfls«j-'^^ 

cr5)Sr i^^m ^^fls^^t^^s]- sqsfl s^^m -B-^^V^- ^-B-^V^ ^ 

Bis. -^Aio,] ;cfls^ °l^S^-i: tifl^.}=5^>:ii. <>ls.-^Bi i^sfl ^ti^^^ 

^/^m i^t!:^-. ^ ^11^^ tfl^^^ o]^^ sisfl 
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cysK^^^}^ i^*>^ ^^^^ 3.^^}^ -B-^^Vl- ^^^Vfe 

^AHl ^11^^ wr^f^ol, o]s.^^ iqefl 

[^^^J- 21 

Sl2fl ^^^^ -Ml^ ^«!n^(serine-rich proteins)^ ^^^S. 

31 

^^(leptin) ^^^^ 12 P inter leukin 12 P chain) 
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<110> Korean Advanced Institute of Science and Technology <120> Process for 
Preparing Serine-rich protein Employing cysK <160> 4 <170> Kopatentin 1.6 
<210> 1 <211> 31 <212> DNA <213> Artificial Sequence <220> <223> 
primer 1 <400> 1 gcgaattcat gagtaagatt tttgaagata a 

31 <210> 2 <211> 32 <212> DNA <213> Artificial Sequence <220> <223> 
primer 2 <400> 2 gcgaattcta tatactgttg caattctttc tc 

32 <210> 3 <211> 35 <212> DNA <213> Artificial Sequence <220> <223> 
primer 3 <400> 3 ggctagcatt aatgatatgg gaactgaaga aagat 
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35 <210> 4 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> 

primer 4 <400> 4 gccggatcct tattaactgc agggcacaga 

30 
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